























































Ultrasound	 is	 the	 conventional	 and	best	 imaging	modality	 used	 to	 visualize	 the	 thyroid	




generated	 at	 Charlotte	 Maxeke	 Johannesburg	 Academic	 Hospital	 (CMJAH),	 a	 training	
hospital	in	Johannesburg,	South	Africa.	
	
Method:	 A	 retrospective	 cross-sectional	 study	 was	 performed.	 The	 quality	 of	 thyroid	
ultrasound	reports	was	determined	by	using	a	data	collection	sheet	that	 included	 items	
that	 should	 be	 contained	 in	 a	 thyroid	 ultrasound	 report.	 	 The	 contents	 of	 the	 data	
collection	 sheet	 was	 guided	 by	 current	 literature	 (including	 Thyroid	 Imaging	 Reporting	
and	 Data	 System	 (TIRADS);	 Thyroid,	 Head	 and	 Neck	 Cancer	 Foundation	 (THANC);	
American	 Thyroid	 Association	 guidelines	 (ATA),	 British	 Thyroid	 Association	 guidelines	
(BTA)	and	the	Society	for	Endocrine,	Metabolism	and	Diabetes	of	South	Africa	(SEMDSA)).	
The	data	collection	sheet	was	designed	by	the	principal	investigator	and	supervisors.	The	
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Thyroid	 ultrasounds	 (TUS)	 are	 performed	 on	 a	 daily	 basis,	 yet	 we	 receive	 numerous	





a	 palpable	 neck	 mass,	 Graves’	 disease,	 patients	 with	 abnormal	 thyroid	 function	
(especially	hypothyroid)	and	patients	with	hoarseness(1).		
Ultrasound	 is	 the	 conventional	 and	 best	 imaging	 modality	 used	 to	 visualize	 the	
thyroid	 and	 thyroid-related	 disease(2-5).	 It	 provides	 superior	 spatial	 resolution	 to	
MRI,	 CT	 scan	 and	 thyroid	 scintigraphy.	 It	 is	 safe	 (no	 radiation	 or	 radioisotopes	
involved)	and	cost	effective(2).	 	 It	has	high	sensitivity	 for	thyroid	nodules,	but	 low	
specificity	for	malignancy(6).		
An	 adequate	 ultrasound	 report	 may	 determine	 whether	 the	 patient	 should	 be	
managed	by	a	physician	or	surgeon.	
Academic	 hospitals	 such	 as	 Charlotte	 Maxeke	 Johannesburg	 Academic	 Hospital	
(CMJAH)	 and	 Chris	 Hani	 Baragwanath	 Academic	 Hospital	 (CHBAH),	 make	 use	 of	
training	 radiology	 registrars	 to	 perform	 ultrasounds.	 There	 are	 qualified	





The	 ultrasound	 examination	 is	 an	 operator-dependant	 procedure.	 Being	 able	 to	
view	organs	correctly	entails	that	one	has	a	thorough	understanding	of	radiological	
anatomy	and	physics	behind	the	generation	of	ultrasound	images.	
Being	 able	 to	 interpret	 the	pathology	 visualised,	 form	a	differential	 diagnosis	 and	




The	 thyroid	 gland	 is	 hyper-echoic	 compared	 to	 adjacent	 strap	 and	
sternocleidomastoid	 	 	 muscles,	 as	 a	 result	 of	 its	 iodine	 content.	 The	 internal	
architectural	appearance	is	homogenous	and	ground-glass.	The	average	size	of	the	





flow	 on	 color	 Doppler,	 characteristic	 of	 blood	 vessels(6).	 Parathyroid	 glands	 are	
minute	 (+/-	 3mm)	 and	 are	 usually	 only	 visualized	 in	 pathological	 circumstances.	
Hypo-echoic	 foci	 in	 the	 upper	 and	 lower	 poles	 of	 the	 gland	 are	 therefore	
parathyroid	adenomas	until	proven	otherwise(7,	8).		











The	 prevalence	 of	 thyroid	 nodules	 is	 increased	 with	 female	 gender,	 the	 post-











To	 maximally	 utilize	 ultrasound	 in	 the	 diagnosis	 of	 thyroid	 malignancies,	 it	 is	
advantageous	to	use	a	standardized	ultrasound	report	format	(10,	11).		
According	 to	 the	Thyroid,	Head	and	Neck	Cancer	Foundation	 (THANC),	a	 standard	
ultrasound	report	should	comprise	of	the	following:	

















The	 THANC	 foundation	 also	 has	 guidelines	 regarding	 the	 description	 of	 thyroid	
nodules:	
§ Number	of	nodules	noted,	size	and	site	within	the	thyroid	gland	















the	possibility	of	 a	nodule	being	malignant,	 including	 the	 study	which	 lead	 to	 the	
development	of	the	Thyroid	Imaging	Reporting	and	Data	System	(TIRADS)(13,	14).	
	
It	 is	 important	 to	 note,	 that	 no	 single	 ultrasound	 feature	 should	 be	 regarded	 in	
isolation	 as	 a	 predictor	 of	malignancy,	 rather,	 a	 cumulative	 number	 of	 suspicious	
features	will	increase	the	likelihood	of	malignancy	(10,	15).		
Some	authors	suggest	 that	 two	or	more	suspicious	 features	warrant	a	 fine	needle	
aspiration	 biopsy	 (FNAB)	 (16),	 whereas	 others	 suggest	 that	 risk	 should	 be	
individualized	per	patient.	


















Great	 controversy	 remains	 whether	 increased	 intra-nodal	 vascularity	 should	 be	
considered	 as	 a	 predictor	 of	malignancy,	 and	 in	 some	 studies	Doppler	 ultrasound	
have	 been	 shown	 to	 be	 of	 no	 added	 value	 to	 grey	 scale	 ultrasound(18,	 19).	 The	
















debate.	 In	 general,	 nodules	 are	 either	 referred	 to	 as	 sub-centimeter	 or	 size	




qualify	 for	 FNAB	 remains	 controversial	 and	 the	 ATA	 suggests	 that	 only	 size	
significant	suspicious	nodules	should	undergo	FNAB(18).	
	
The	 British	 Thyroid	 association	 (BTA)	 recommends	 that	 nodules	 be	 grouped,	
according	 to	 their	 ultrasound	 appearance,	 into	 either	 benign,	 Indeterminate,	
Suspicious	 or	 Malignant(20);	 this	 compared	 to	 the	 ATA	 who	 characterize	 their	




































Pathological	 cervical	 lymphadenopathy	 is	 defined	 as,	 short	 axis	 >8mm;	
microcalcifications,	 cystic	 component,	 peripheral	 vascularity,	 round	 shape	 and	














difficult	 to	 apply(23).	 Changes	 to	 the	 TIRADS	 has	 been	 proposed,	 including	 the	
French	 TIRADS	 and	 electronic	 synoptic	 reporting.	 Given	 the	 above-mentioned	











1.2.2.2	 To	 compare	 these	 reports	 to	 a	 reporting	 template	 (data	 collection	 sheet)	













A	 retrospective	 cross-sectional	 study	 was	 performed.	 	 The	 quality	 of	 thyroid	
ultrasound	 reports	 was	 determined	 using	 a	 data	 collection	 sheet.	 The	 data	
collection	 sheet	 required	 “yes”	 or	 “no”	 responses	 to	 each	 of	 the	
variables/questions	listed	on	it.	Questions	referred	to	the	contents	of	the	report;		
if	 the	answer	was	“yes”	(	 i.e.	reported),	 it	was	a	positive	outcome	and	increased	
the	quality	of	the	report.	If	the	response	was	“no”	(	i.e.	not	reported)	this	resulted	
in	 a	 report	 that	 was	 lacking	 in	 important	 information.	 No	 video	 clips	 of	 the	
ultrasound	images	were	used	as	these	are	not	available.	At	the	time	of	the	study	
there	was	no	efficient	picture	archiving	system	(PACS)	at	CMJAH.	 It	 is	clear	 from	
the	reports	that	not	all	the	nodules	were	reported	on,	for	example,	a	report	would	
read,	 “There	 are	 multiple	 bilateral	 thyroid	 nodules,	 the	 biggest	 of	 which	
measures…,	 and	 is	 situated…,	 is	 hypoechoic…etc.”	 It	 was	 noted	 that	 multiple	






































The	 frequency	of	 the	 linear	probes	used	 range	between	7,5	–	13	MHz.	When	using	 the	
Thyroid	 setting	 on	 the	 ultrasound	machines,	 the	 linear	 probe	 becomes	 active	 and	 the	
frequency	increases,	in	order	to	achieve	better	spatial	resolution.	
Data	was	 collected	by	 retrieving	 thyroid	ultrasound	 reports	 from	 the	ultrasound	 record	
database	files	at	CMJAH.			
All	 the	 reports	 were	 reviewed	 by	 myself	 (a	 third-year	 radiology	 registrar),	 and	 were	
checked	 by	 my	 supervisors.	 The	 data	 collection	 sheet	 was	 developed	 by	 the	 principle	
investigator	 and	 supervisors	 based	 on	 a	 conglomeration	 of	 sources,	 including	 the	 ATA,	
BTA,	THANC,	TIRADS	and	SEMDSA	guidelines	for	thyroid	ultrasound	reporting(10).	
A	 comparison	 was	 made	 between	 the	 quality	 of	 reports	 done	 by	 radiology	 registrars,	
sonographers	and	qualified	radiologists.		
Important	 reporting	 parameters	 not	 adhered	 to	 were	 charted	 on	 to	 a	Microsoft	 Excel	
spreadsheet.		The	spreadsheet	represents	the	general	shortcomings	of	thyroid	ultrasound	
reporting.			

























The	 actual	 sample	 size	 of	 287	 is	 slightly	 smaller	 than	 the	 calculated	 sample	 size.	 	 The	
obtainable	precision	for	a	proportion	of	50%,	with	a	confidence	interval	of	95%,	was	thus	



















Due	 to	 the	 lack	 of	 resources	 the	 ultrasound	 reports	 that	 were	 reviewed	 were	 hand-
written	and	not	stored	on	a	backed-up	computer.			
True	 to	 the	 stigma,	 some	 doctors’	 handwriting	 was	 illegible	 and	 such	 reports	 were	
excluded	from	the	data	collection.		
We	analysed	reports	 from	1January	2013	–	31	June	2015,	 instead	of	only	12	months	as	








Descriptive	 analysis	 of	 the	 data	was	 carried	 out	 as	 follows:	 	 Categorical	 variables	were	







The	 chi-square	 test	 was	 used	 to	 assess	 the	 relationship	 between	 reporter	 group	 and	
categorical	 variables.	 	 Fisher’s	 exact	 test	 was	 used	 where	 the	 assumptions	 of	 the	 chi-










































ultrasound	 block	 in	 their	 first	 year	 and	 a	 specialised/advanced	 ultrasound	 block	
during	 their	 second	 year,	 therefore	 the	 2nd	 year	 registrars	 were	 responsible	 for	








































In	 the	 above	 graph,	 vessels	 refer	 to	 the	 common	 carotid	 arteries	 and	 internal	 jugular	
veins	 found	 lateral	 to	 the	 thyroid	 gland.	 It	 is	 important	 to	 mention	 any	 visualised	







listed	on	 the	data	 collection	 sheet.	 	Only	 size	of	 individual	nodules,	echogenicity	of	 the	




































































The	 presence	 or	 absence	 of	 extra-nodal	 calcifications	 within	 the	 gland	 was	
reported	 on	 more	 frequently	 by	 the	 qualified	 sonographers.	 However	
comparison	of	the	frequency	of	comments	on	this	feature	was	poor	across	the	


























The	 student	 sonographers	 consistently	 and	 uniformly	 measured	 the	 size	 of	
individual	 nodules	 in	 all	 of	 their	 reports	 (100%),	 compared	 to	 the	 qualified	




other	 three	 groups,	 whom	 all	 mentioned	 nodule	 echogenicity	 in	more	 than	
70%	of	their	reports.	
§ Nodule	consistency:		
Mention	 of	 the	 cystic	 or	 solid	 nature	 of	 nodules	 were	 reported	 on	 more	
frequently	by	the	qualified	sonographers,	who	mentioned	nodule	consistency	
in	81%	of	 the	cases.	Radiologists	only	mentioned	consistency	 in	43%	of	 their	
reports.	
§ Intra-nodular	vascularity:			
The	 vascularity	 of	 the	 nodules	 were	 mostly	 reported	 on	 by	 qualified	
sonographers	 in	 81%	 of	 the	 cases.	 The	 registrars	 and	 student	 sonographers	
mentioned	 vascularity	 in	 62%	 and	 63%	 of	 their	 reports,	 respectively.	 The	
radiologists	only	reported	on	nodal	vascularity	in	46%	of	cases.	
§ Intra-nodular	calcification:		
The	 registrars	 did	 the	 best	 job	 at	 mentioning	 intra-nodal	 calcifications,	
however	 they	 only	 mentioned	 the	 presence	 or	 absence	 of	 intra-nodal	






Higher	 proportion	 of	 reporting	 by	 registrars	 (41%),	 radiologists	 (25%),	 and	
qualified	sonographers	(22%)	compared	to	student	sonographers	(5%).	
§ Mentioning	the	need	for	FNA:		
Higher	 proportion	 of	 inclusion	 in	 reports	 by	 registrars	 (45%)	 than	 the	 other	

















the	 thyroid	 gland	 in	 57%	 of	 the	 reports.	 	 All	 the	 other	 important	 parameters	 were	
neglected,	and	not	frequently	reported.	
	














The	 neck	 vessels	 can	 be	 laterally	 displaced	 by	 an	 enlarged	 thyroid	 gland	 or	 thyroid	
nodule.	An	 incidental	carotid	body	 tumour	should	alert	 to	possibility	of	MEN2,	which	 is	
associated	with	 thyroid	 cancer(25).	Noting	 overt	 atherosclerotic	 plaque	 in	 the	 adjacent	




Calcification	within	 the	 thyroid	 gland	 could	 represent	benign	or	malignant	disease.	 It	 is	








Normal	parathyroid	glands	are	not	visualised	on	ultrasound	and	this	 is	 likely	 the	reason	
for	 the	 poor	 reporting	 thereof.	 When	 a	 parathyroid	 gland	 is	 visualised,	 this	 usually	
indicates	pathology	such	as	parathyroid	adenoma.	
	




















When	multiple	 nodules	 are	 noted	 within	 the	 gland,	 each	 nodule	 has	 the	 same	 risk	 of	




















As	much	 as	 there	 is	 some	 controversy	 about	 certain	 ultrasound	 features	 and	whether	
they	are	suspicious	for	malignancy,	it	is	widely	agreed	upon,	that	a	nodule	that	has	an	AP	





nodules,	 and	 the	 interventionist	 doing	 the	 FNAB	 needs	 to	 know	 where	 the	 most	
suspicious	nodule	is,	which	requires	FNAB,	to	avoid	unnecessary	FNAB	of	another	nodule.	











does	 not	 tell	 the	 clinician	whether	 to	 be	worried	 or	 not,	 however	 if	 the	 radiologist	 or	
sonographer	 can	 classify	 a	 nodule	 as	 either	 benign,	 indeterminate,	 suspicious	 or	
malignant.	 This	 is	 beneficial	 to	 the	 clinician	who	will	 have	 better	 understanding	 of	 the	
report	 and	 can	 be	 guided	 on	 further	 patient	 management	 such	 as	 whether	 or	 not	 to	
perform	FNAB.	
	
The	 size	 of	 reporting	 difference	 between	 the	 groups	 (effect	 sizes)	 were	 weak,	 except	
those	for	echogenicity,	calcification,	and	the	need	for	FNA,	which	were	moderate.		
	
One	would	 expect	 the	 qualified	 sonographers	 and	 radiologists	 to	 have	 comprehensive,	
high	quality	reports,	and	the	training	registrars	and	student	sonographers	to	have	inferior	
reports.	This	was	not	the	case.	
In	 the	 literature	 some	 studies	 have	 found	 that	 people	 in	 training,	 such	 as	 training	
radiologists	and	student	sonographers	are	more	thorough	in	their	reports	as	they	are	still	
learning,	compared	to	the	more	qualified	individuals	who	were	less	thorough(31).	




group	 reporting	 differences.	 	 The	 differences	 were	 completely	 arbitrary.	 There	 is	 no	
explanation	 as	 to	 why	 for	 example	 the	 presence	 of	 calcifications	 is	 reported	 more	 by	





within	 the	 nodules.	 There	 are	 cases	 in	 the	 literature	 that	 support	 these	 findings,	 that	
showed	no	difference	 in	reporting,	on	the	basis	of	 type	of	training,	years	 in	practice,	or	
number	of	examinations	done(33).	
	
There	was	 no	 clear	 pattern	with	 regards	 to	 the	 between	 reporter	 group	 differences	 of	
















Comparing of the study variables between the three reporters assumed that each 








reports	 from	 sonographers,	 radiology	 registrars	 and	 consultants	 and	 comparing	 the	
quality	of	reports	against	the	experience	of	the	individuals	within	each	group.	
There	has	been	2	ultrasound	workshops	in	the	radiology	department	at		since	the	period	
of	 the	 study.	 Comparison	 of	 reports	 before	 and	 after	 these	 courses	 to	 assess	whether	
there	has	been	an	improvement	in	the	quality	of	reports	would	be	insightful.		
	












Thyroid	 ultrasound	 is	 the	 imaging	 modality	 of	 choice	 to	 evaluate	 thyroid	 disease	 and	
screen	 for	 suspicious	 nodules	 which	 might	 represent	 early	 thyroid	 cancer	 (9).	 It	 is	 of	





Our	 retrospective	 analysis	 of	 287	 thyroid	 ultrasound	 reports	 performed	 at	 a	 training	
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If	Nodules	are	present,	please	describe	 in	table	below	or	answer	Y	or	N.	 (Features	 in	brackets	 listed	from	
benign	to	suspicious,	very	suspicious	features	listed	in	bold).	
	
NODULES	 1	 2	 3	 4	
Size	
(>1cm	is	significant)	
	 	 	 	




	 	 	 	
Echogenicity	
(Hyper-,	Iso-	or	Hypo-)	








	 	 	 	




	 	 	 	




	 	 	 	
FNA	recommended?	 	 	 	 	
	
ASSESSMENT:	___________________________________________________________________________	
	
ULTRASOUND	DONE	BY:	 __________________________________________________________________
	
